T. A, ST CLAIR
GAS DISPENSING SYSTEM

Sept. 4, 1945,

2,384,266

2 Sheets-Sheet 1

— ¢

Filed April 6, 1942

FIG. [/

J;gg;.

@ U] .iF\
i

J////////

D

///A

INVENTOR
T A STC

)
<
<

ORNEY

1T



Sept. 4, 1945. T. A. ST CLAIR ‘ 2,384,266

GAS DISPENSING SYSTEM

Filed April 6, 1942 . 2 Sheets-Sheet 2
32
/
42 —
l
g
5 : ’ :
I 2, 1 ]
%
o e
57 0
f 55 17 15
} I
9\\\(////¢ Rz 2 16 o
] 14 8 18 22 13
> 2]
26 )
L '( 23
10
3 W ' 25 56
, 29
g
S
o724
28|
al 30
FIG. 2
INVENTOR

T. A. ST CLAIR




Patented Sept. 4, 1945

2,384,266

UNITED STATES PATENT OFFICE

2,384,266 -

GAS DISPENSING SYSTEM -

Theodore A. St. Clair, Pontisc, Mich., assignor to
Phillips Petroleum Company, a corporation of

Delaware

" Application April 8, 1942, Serial No. 431,892
(CL 50—10)

4 Claims.

My invention is a .combined regulator and
changeover for a liquefled ‘petroleum gas dispens-
Ing system. -

More specifically, my invention is an improved
changeover and regulator of the selective pre-
setting type, in which only g single diaphragm is
required for the pressure regulation, relief valve
and changeover functions of the device, All of
the above-cited functions are carried out within
& single appliance which, in addition, has incor-
porated therein a novel arrangement for indi-
- cating the status of the supply sources.” My pres-
. ent invention is particularly adapted for use in a

self-service system such as has been widely pop-
ularized by my assignee in the.past five or six
Years. ,

The method of marketing referred to above
involves, briefly, the installation of a pair of smeall
portable cylinders of propane or other liquefied

gas with suitable means to support the cylinders )

and one or more regulators connected to a service
line. Upon exhaustion of the first cylinder of gas,
the user disconnects the same and exchanges it
for g filled cylinder at hig convenience, meanwhile

using the content of the second or reserve eylin-

der.

Two general types of system are used in this
method .of distributing fuel gas. The so-called
“Standard” type of system utilizes a simple pres-
sure regulator which may be attached first to one
cylinder, then the alternate one.
has an obvious disadvantage in that the user must
go outside and change cylinders to re-establish

service each time a tank becomes empty. This -

involves checking all appliances to be sure the
burners are shut off before connecting the reserve
tenk, and also relighting of pilot lights on the
gas range, water heater, refrigerator, or any other
appliance so equipped.

The second general type of system employed in

the business provides for automatic changeover-

of withdrawal from an exhausted “Supply” cylin-
der to the alternate or “Reserve” cylinder. Some
pressure-responsive indicating means are pro-
vided to apprise the user of the changeover so that
he will be warned of the condition of the system
and will then replace the empty tank before the
“Reserve” tank is exhausted. In this manner,
continuous operation is had and the user is spared

the task of relighting pilots, and is also spared.

the inconvenience of having service interrupted
during the preparation of a meal, for example.
Heretofore, devices for providing the automatic
type of service above described have employed
elther two adjustable differentially loaded first
stage regulators and a second stage regulator
downstream from both, or have employed a pair
of first stage regulators of equal outlet pressure
with & separate and independent changeover de-
vice to provide selective withdrawal, Inthe latter
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case, & second stage regulator is also often em-
ployed. 'In any event, the resulting assembled
system usually employs at least three and often
as high as five or six diaphragms having their
outward sides exposed to the atmosphere and their -
inner sides subjected -to a superatmospheric
pressure. This latter pressure at all times is at
least the operating pressure of the system, and in
case of a leaking regulator valve the diaphragms
may be exposed to the full tank pressure, which is
often as much as 200 to 300 pounds per square
inch. Each of the several diaphragms, then, is a
vulnerable point in the system and s potential
source of service trouble if not indeed a hazard.
‘Past devices have also had a common fault in
that the indicators used have simply indicated the
exhaustion of one of the tanks without directly
identitying which of the two tanks had been ex-
hausted. Thus some guxiliary means of {dentity-
ing the cylinder status was required. Quite often
the identification was based on a rather involved

_process of mental deduction on the part of the

user or operator.

My invention then represents an improvement
which is manifested in several ways. PFirst, my
improved changeover regulator uses but s single
diaphragm for all the pressure control functions,
which include regulation, changeover and pres- -

" gure rellef on the low pressure side of the regula-

tor valves. While my device does employ two ad-

“ditional diaphragms for indicator service; these

diaphragms are extremely small, are flexed only
infrequently, may be made of heavy material be-
cause they need not be sensitive to small pressure

- changes, and are furthermore completely closed

off and protected on their outward sides. Thus,

" the indicator diaphragms are practically inde-

structible by any pressure that they would con-
ceivably be required to resist, and because of be-
ing of being totally enclosed, their failure would
be of no consequence in regard to safety. -
The simplicity of my structure also has real
utility with regard to cost. A saving is to be
realized not only in the cost and number of the -
parts themselves, but also in the matter of assem-
bly. At the same time. compactness of the oper-
ating system is achieved. ' )
The practice of my invention will accomplis
many obvious objects, some of which are: ’
1. To provide & gas system which is simple of
operation, both as regards the structure itself and
also with regard to the attention required on the
part of the user. ;
2, To provide an automatic gas system which is
simple and inexpensive from the standpoint of

~manufacturing. :

3. To provide a gas system of the character re--
ferred to in which durability and freedom from
operating failures will serve to the advantage of
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both the user and the distributor of the equip-
ment.

4. To simultaneously attain the utmost in econ-
omy, reliability and safety in an- automatic gas
system by accomplishing in one single diaphragm
the several functions which have heretofore en-
tailed the use of many diaphragms and supple-
mentary assemblies.

Other more specific objects and advantages are

\llustrated in the remainder of this specification. 10

In the drawings,

Pigure 1 illustrates my invention as it relates
to the complete gas system installation. Figure 2
is a frontal view of my device, in section. Figure

3 is an enlarged fragmentary view showing de- 15

tails of the selector lever, and Figure 4 is an en-
larged detail in section of one of the indicators.

- In Figure 1, & bracket | is applied to the out-
side wall of the user’s residence and provides &

support . for portable gas cylinders 2. My change- 20

over regulator, indicated generally by the humer-
al 3, is permanently attached to the bracket. Gas
is withdrawn from the cylinders through connect-
ors 4 and flexible hoses §, which communicate

with the changeover through inlets 6. The gas, 256

after pressure induction in the regulator 3, is de-
livered to a service line 1 for transportation to the
point of utilization. .

“In Flgure 2, detalls of my improved equipment

are {llustrated. A diaphragm 8 is.securely gripped 30

between the upper and lower portions, 9 and 10,
respectively, which together make up the hody of
my device. The upper portion contains the two
inlets § and an outlet I{. 'This outlet may.be lo-

cated at- any convenient place above the dia- 35

phragm in the member 9.

In communication with each inlet is a nozzle {2
and a resilient valve seat disc 13, the latter being
incorporated in & pivoted rocker 14. Extending

from each of the rocker arms is a rigid rocker ex- 40

tension pin 18. A yoke-plece I8 has knife-edged
openings {7 which are adapted to receive the free
ends of the pins I5. The lower side of the yoke-
piece i3 pivotally attached to the valve member

18 at & point 19 which.is common to the vertical 45
axes of both elements. As will be demonstrated-

later, the member {8 moves in unison with the
diaphragm 8 under all normal operating pres-

sures, and -therefore, it is seen that both of the

valve rockers |4 are operatively connected to the
dfaphragm 8. )

The valve member I8 is formed with a guide
portion 20 which passes through a central aper-
ture in the diaphragm 8 and also in diaphragm
plate 2{. The annular flange or lip portion 22 is
adapted to form a sealing contact with the upper
surface of the diaphragm, thereby sealing the
ap,erture therethrough. . The sealing contact is
maintained by pressure of the spring 28, the upper

end of which bears against the diaphragm plate 60

‘21, and the lower-end of which bears against the
adjustable collar 24 which is threaded on the ex-
tended valve stem 25. In this fashion, the dia-
phragm, the diaphragm aperture, and the valve

member I8 are organized to serve as a low pres- %

sure relief valve.

A co'l spring 26 is located concentrically about
the relief valve structure, bearing at one end upon
the diaphragm plate 2I, and at the other upon

an adjusting ring or collar 21. The collar 27 is "

threaded into the boss 28 and includes an ex-
tended tubular portion or skirt 28. This skirt
serves to limit the degree of misalignment of the
members 24, 26, etc., with respect to the axes

of the whole changeover asssmbly. Misalignment 73

<

might otherwise occur because of unequal dis-
tribution of diaphragm slack, for example, and
would result in disturbance of the regulator or re-
lief valve. A seal cap 30 threads into the boss 28
to a depth which is limited by the shoulder 3l
around the periphery of the cap. -

By means of a hand lever 32, a spring 33 is
tensioned so as to misalign the yoke (6 and thus
withdrawal from either side of the gas system may
be made preferential. Referring to Figure 3, the
hand lever Is soldered, keyed or otherwise made
secure to a shaft 34, which in turn is fitted with
a lever or crank-piece 35. The hand lever, shaft
and crank piece are all rigidly secured one to
another so that the member 35 will always bear
a fixed angular relationship with respeét to mem-
ber 32, as shown in Figure 2. The spring 33 is

. engaged in an eyelet 36 at the outer extremity

of member 35 and similarly is attached to the

" yoke 16. A collar 37 is formed on the shaft 34, its

under side being held against the packing ma-
terial 38 by virtue of ioading imposed on its upper
gide from a compression spring 39 and a threaded
retainer bushing #0. A circular skirt 4! is formed
on the hand lever so as to protect the shaft and
bushing from dirt, rain, snow, etc.

Referring again to Figure 2, it is seen that each
of the inlets 6 are in communication with a nozzle
12 and also with an indicator 2 by virtue of the
channels 57 and 58. Figure 4 illustrates the de-
tails of the indicator elements, in which the upper
end of channel 57 is seen to'terminate in & bored
recgss 43 formed in the upper portion § of the
regulator body. Upward from the recess is a
counterboard portion whose junction with the
bore 43 forms a ledge 44 upon which a resilient
diaphragm 45 is supported. An inserted member
48 is pressed into place against the uvpper pe-

. ripheral edge of the diaphragm, holding same

tightly in place and effectively sealing the cham-
ber under the diaphragm against leakage to the
atmosphere. ' 'The member 46 could of course be
threaded into place, if desired.

Fitted movably within the interior of the in-
serted member 46 is a plunger 41, having a rela-
tively broad base 48 in contact with diaphragm
45, an annular flange portion 49 and a reduced
section 50 at the top. As may be readily seen
in the drawings, these parts are so organized that
the plunger 47 is free to move upward in response
to a pressure below the diaphragm, against the
loading of a compression spring 51, A trans-
parent window 52 is secured to the top of the
insert member 46 by & flanging or spinning oper-
ation performed on the metal, forming a retain-
ing flange §3. The window is preferably made
from a plastic material having some resilience so
that a seal will be formed by the flanging opera-
tion 'without danger of breaking the window.
Glass could be used if proper resilient gaskets
were provided to separate the glass from the

‘metal surfaces. The length of the reduced sec-

tion 89, in any event, should be such that its top
surface will not contact the window when the
plunger is raised to the limiting position fixed
by contact at 4. The spring b1 is so propor-
tioned that the plunger 47 will assume the ele-
vated position shown in Pigure 4 whenever the
tank pressure (communicated to the underside of
diaphragm #8) exceeds a nominal value, such as
3 or 4 pounds per square inch, for example.

In operation, the device is connected to two
tanks of liquefled petroleum gas and to a service
line, as in Pigure 1. If the control lever 32 is
positioned as in the drawings, the yoke I8 (see



2,384,266 ' 3

Figure 2) will be misaligned so that withdrawal
from the righthand side of the system will be
favored. The pressure reduction will of course
be subject to the controj of the diaphragm 8 and

the spring 26, the action of the latter being some- 8

what modified by that of the smal} bias spring 38.

If 1t is assumed that the position of the right-
hand rocker arm in Figure 2 is the wide open or
full capacity position, it may easily be seen that

any increase of pressure above the diaphragm 8 10

will result in a proportional closing of the right-
hand inlet valve, thus providing the desired pres-
sure regulation. The left-hand valve will be un-
affected, since it is already in the tight-closed

position. It is thus apparent that the tip of the 15

left-hand rocker arm pin {5 remains stationary
and is, therefore, the effective pivotal center of
. rotation of the yoke piece 16 during closure of
the right-hand valve. At the same time, it is

seen that the resultant clockwise rotation of the 20

yoke piece during closure of the right-hand valve
will cause an increased tension in the bias
spring 33, .

. Conversely, upon subsequent reduction of pres-

sure above the diaphragm 8 for any reason, the 25

diaphragm will rise due to the reduced load op-
posing the main regulator spring 28. The bias
spring 83 now tends to recover its former con-
tracted position and hence the yoke piece 16 now

rotates counter-clockwise about-the point 58 (a 30

point of contact respectively between pin 18 and
the upper or lower knife edge in the opening
{1). Thus opening of the right-hand valve is
accomplished in response to the change of outlet

pressure and the left-hand valve remains closed. 385

From the foregoing, it is evident that with-
drawal of gas will continue at all times from the
favored or “Supply” side of the system so long
s the demand load does not exceed the capacity

sive pressure through the interior of the boss
28 to the vent opening 56 and thence to the at-
mosphere. The amount of pressure required to
open the relief valve in this manner is controlled
prir;zarily by the spring 23 and adjustment col-
lar 24, 8 .

The relief valve and main regulator valve
springs, 24 and 28, respectively, are made acces-
gible for initial setting or readjustment by re- )
moval of the cap 30. )

‘The simplicity of operation, construction and
maintenance of my improved changeover regu-.
lator is self-evident from the above description.
The single diaphragm 8 serves all the major
functions utilizing a pressure responsive member.
The valves at the two inlets serve the dual pur- .
pose of pressure regulation and selective control
of withdrawal. The structure of my device is
adaptable to many variations and the scope of
my invention is deflned and limited only to the
extent set forth in the following claims.

I claim: . J

1. A valve of the type disclosed comprising a
housing closed by a diaphragm to form a pres-
sure chamber, spring means acting on the dia-
phragm to oppose the pressure in said chamber,
& pair of fluid supply nozzles having ports open-
ing into said chamber, a pair of valves for con-
trolling the escape of fluid into said chamber
through said ports, a member pivotally connected
to said diaphragm and to said valves respectively
for moving them to and from sald nozzles, and
an operator including a spring connection to said
member for biasing it to either side of the center
of its pivotal connection to the diaphragm,
whereby, when one of said valves is seated, the
position of the other is controlled by said dia-
phragm and when, said other valve is in full -
open position, the position of the said first valve

of the “Supply” inlet orifice or nozzle §2. If the 40 is controlled by said diaphragm.

capacity of this side is overtaxed, the remaining

or “Reserve” side will be opened sufficiently to

help carry the excessive demand load. '
Upon exhaustion of the first used (in this case

right-hand) cylinder, the withdrawal of gas pro- 48

ceeds without interruption from the “Reserve”
side. The regulator will now supply gas to the
service line. at a slightly lower pressure than be-

fore, due to the further-extended working length %o

of the spring 26.

" When one of the tanks becomes empty, the re-
spective indicator 42 will signify the occurrence -
by virtue of the lowering of the plunger §1 upon
failure of pressure under the diaphragm 45, so

that the section 80 will no longer be readiiy visible 58

through the window 52. As shown in Pigure 2,
the indicator at the right signifies exhaustion of
supply in the right-hand iniet.

By occasional inspection of the indicators, the

customer will be advised of the state of the cyl- 60

inders and will replace the exhausted one af the
first opportunity, reversing the position of the
handle 32 at the time the replacement is made
so that the withdrawa] of gas will not revert to.

the newly attached cylinder until the erstwhile °

“Reserve” cylinder is depleted.
Should the pressure within the regulator body
exceed a predetermined safe limit, as where the

regulator valve does mot seat properly, the dia- 7

phragm will be displaced downward. to a point
* where the rocker arms (4 can move no further,
with the result that further pressuring of the
diaphragin will unseat it from the valve disc at

the lip 22, thus permitting 'escap_e of the exces- 75

2, In the combination of claim 1, means con-
nected to said member for venting said pressure
chamber through said diaphragm when the pres-

sure exceeds a predetermined value,

3. A combined pressure regulating and switch- -
ing valve comprising a housing closed by a dia-

-phragm to form a pressure chamber, a single

spring acting centrally on the diaphragm to op-
pose the pressure in said chamber, a pair of fluid
supply connections to said chamber, valves for re- -
spectively controlling said connections, means in-
terconnecting said valves with each other and
said diaphragm for operating them, and means

_ for biasing said last means to preset the valves

8o that one is closed and the other is controlied
by sald diaphragm to regulate the pressure in the
chamber, said last two means coacting when the
valve controlled by the diaphragm is fully opened

_to place the other valve under the control of

sald diaphragm. : ) .

4. A valve of the type described comprising a
housing closed by & diaphragm to form a pres-
sure chamber, spring means acting on the dia-
phragm to oppose the pressure in the chamber,

5 & pair of fluid supply valves for controlling the

supply of pressure fluid into said chamber, means
interconnecting said valves with each other and -
sald diaphragm to eflect pressure regulating op-
eration of the valves, and manual means for pre-

0 setting the valves so that one is closed and the

other is opened, said interconnecting means caus-

. Ing the other valve to open when the first valve
_ istully open. ; ‘ :

THEODORE A. ST. CLAIR,




